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J. 

^eicttm^jiz^ uT-f ^it^jc^i^-r ^. 1 1 
Q:-or^mmn^wtnft:it, (n) acsE-ssss^aiHi 

frsife««r©;iiyTi5iK. 

to 0 0 1] 
[000 2] 

fbLT d ns:ismfl-ic«iK-r* A ■s t LfcjSflriHii»*»»i 
[0 0 0 3] c©.k5&iejKabilcfl-;&iC©jSi 

fl-|Hl?5tC*3t,iT. »fil«'©-«fl"€*^i'«-s>S»l?£fit) 
TViS©fiIl«6#BEllIKTa60. -5-©a*affitt»«fl- 

'i^ - ^ tli^i*^'-.^Jsi^©iea^©^iiLi-^ 

U T ia^£-t?»ttnfi;a: 6 74 V» i H o fig* €r o TVi 5 
S&ffL, 7-d'©«n-«>ff^©i»S!i«©:F^)£tt©II 
[0 0 0 41 Z.0)1tlSti, ffi}^jS©ffi1t«Jft©Xt:-F7 



(2) !!$B8SF7- 1 6 9 5 8 4 

2 

[0 0 0 5] ^CIT, iimfl"©ii5^9jSAfl"*JSSnT* 
[0 0 0 6] 

10 iifl-ic*fcr)T«e3iE©jgiflriiiKTtt. »:«fl-®?e3£Lfc 
[0 0 0 7] ip-^, »a«rsi'D-ftmA^e.7-^fl:m 

isiej$ii5iis©ti] A t Lxws-!f^}v hmLovcMtfim^^n 

mffii^^mt1i^i)\ SStSfl-©eiimtc*3ltSII8S-3?S5 
^ftlHlKOtH:t»*ic©SViajE<i©S^T*«)t. sitm 
fl"©feiir^fl-i^{cttii.s«±©«ffi*»»«*r»c*^*is 

t (CJS: 0. ft««'©l^'^©i^S-^lHl?S©5!l*<ST*»^ 
a? UfcO, «iB©SSW£Efl:ICJ:D&fi©>cS!^bS«<^© 

[0 0 0 8] 

iS;mfl"lCR3DDt--&®I!l!HlK<»:«:«Afcifc«fl-©;afl"[HllS 
lc*ViT, KT© (-f) t:!) ©«flt*«-rsJ;5 
lrLfcfe©T*S. 

30 [0 0 0 9] H) iats-!ea«i^ii5iK©«gic»m«r 

ICS* UT-f ^' *il[5IJfcSaRt- -6 1 1 1) C3 >x> 
■y- ^ ttSfl- ICM b TM?IHC»Slrr -5 C t C J; o T*filil 

[0 0 10] (D) ^m-^mstim'^nxiins.^ 
zfxti^m. »5v»ttK®fl-'^©tti(&«jEat/«i(&«« 

^«mT-5:fc»©)tfttil^aS:»lt-5. 
[0011] (/\) «l«¥etti6ii-35iS^fiilHlK©ai 
:^<£E©^&8c£^fls;$-&'&:&<&©j^S[8ciT%%li#S! 

40 [0 0 12] (^) S!l«I*at±Kffi#iHcJ;:5«iaim^ 

<k ^ (c^fiSt^^fi^S©»fiJ4ttft€:^^-&«. 
[0 0 13] 

[f^ffl] *56WCJ:n«. it86-3Z8S««SIil»oaStr 

*®!iK^^si^v.tftm=^s*^^e©m#irst?v^TMffli^^ 
^ t> Teis-32is^iii»©as*SEE©^iKa*a5^b^? 

*|giHiKJr*its*fi©Jt«im£E?£«:mfl'^i'D-Sr« 
50 *^e7-4'»e'st^fT-r-5©tr!jj.s;/imffiiLT?ijffl 
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(3) 

3 

[0 0 14] 

- [0 0 15] miltj^.^^KKDWt^^^rhO'X!^ 
0, A'y7^>J-2;&tiisgttB£A*S8^3a:3' tCOfBIC 

[0 0 16] 4. 4' \t\a.mmMy-i>^$>K^. ^<D- 

[0 0 17] 7jiitifi-SS«EXlftl9lKT*0, AyxU 

[0 0 18] CCD!tSE-3S!S6^1ft©K7tl. H2{C^i- 
i^ic. :/yx3L::/;HB<DDC-AC3>;t— i$^cD«|^ 

$:^UT:feD, h ^>;^ 8 CO 1 8 a^lC^^t ^ 

Tz^^mi^Ts-ty^m'f'Q (i) 2) 

wisijsi off^i^(Dmmz^':>xmKmzx^ y^y^m 

[0 0 19] ii[ffimili^<>4«b^>X8 0[)l*#«| 
^^^9 (1) > 9 (2) lCN^i->t^;i/MOSFET 

h ^ >X 8 (0 1 8 a cD*«^Jc-tn^n»j«$ 

0 3&^^(offl«i®-^3&t#^*&snso la, ffiKjMWiBiKio 

[0 0 2 0] I l\t^>y^^'V$>^. h^>XS<D2 

:kmmBh<D-mt^mmi3^'^i 2. i 2' o-^ri 
2 tova^mjs^i^^'i > 1 3±ic»frt^nTVis, 
[0 0 2 1] 1 4\t±m<>y^^ I 1 tt^\z^m\Mi 

1 l(0«gT<0'5"^S2*#«8 bfi!IO«^lrS«$n, 

h ^ > X 8 O 2 8 b Ottffli«M^^:3K«ffl 

:^^i^i 2' ^orasrje.s^j&a^oi 3' jcgsR^n 

[0 0 2 2] 15. 1 5J3:»JEfi$tTS>t), »S5-f > 
1 3 1 1 3 ' t(D|yjir;feiiTr3>5^>1M 4 

[0 0 2 3] 1 6ttEi!j|5lKT»r). h^>::^17tjfe 
1 7CD2*#«ai 7 bO— ffi;&tn>x>ij-l 9^^M/T 

^>y^^iit=i>'T>'^i4t(Dm\z»m^ri. ^ 

m/VVX^^&l B\Z^r) h^>7.l 701*#«|1 7 59 



#M¥7- 1 6 9 5 8 4 

4 

alzm±^n^/Vl7st^hy>7.l 7lCctoT#E$n 
[0 0 2 4] 2 0{i^:5^;i/A'7'1' H^>7'T*0. 

attm^ 12^12' t(om\zmm^nx\^^^. atat- 

=l>x>itl4. h^>X 1 7^^«i^r^lC<fcoTiE 

[0 0 2 5] 2 1 «:^lx>h h^>XT*0, 
>1 3' ±lCKtte>nTl'^'5, 
[0 0 2 6] 2 2««iai|5IKT^D, «ffittai»23. 

mSS«lffi^[S2 4. i$'-1'V-[plK2 5. X^-7>y2 

6. M.mm\/nmmm^2 7 . mmm^^WL%2 

83&^^«^$tlTl.^^. 

[0 0 2 7] mff«^ffl8B2 3ia, A*y5"U-Sffi^«iffl 

7>:/2 6Jc2IUlSn-5. 
[0 0 2 8] ^;^> SiJg«^ffl«B2 4Ji, A^y^U-mSS 

bT. -^©ffl*M^I*«ia:cox^-7>y2 6Jr3llii$ 

[0 0 2 9] ^^>rv-I5iK2 5«. ^^M\y-iY'7y 
7^2 OCDt^fl-^^^tfttBL', fiSj^lC^Stt^P^rJ'^UA^ 

-r K^>:/2 o<D)K^ic^i;fcm:^jT^y:?^^ffl)^fTVi, 

H^>y2 0(DS&IS«fPfl^^<i-^fca6Jr 

A fc^ffii^^^ e> Eii ^ ii- ^ 3 K X - b ^ ic fl. 
/5^;UA7-r F^>y2 0(^«»m:^cfcO:^#;5:m*^ 

s n t «c ck ^ T%«<osc-s ±7&t 0 »tt^m»ic-r 

[0 0 3 0] X^-7>:/2 6JrJ^. mJEttaiffl2 3<D 

ai*«#<he«e»mffl2 4coai:^m^tcoiiD^«^;{itA 

^S&W^»Sffi2 8lcMffl$n^o 

>y2 6«JnSL<i#©KJP*«— ;£(^>fii:;5:^<t'5lcM 

2 5(Dai:^{c/6i;Torx$nso 

[0 0 3 1] ;S*rflM/^«»HWa2 713:. ;jt^;W\ 

hh^\Z. ;<i$';W\^'f H^>:/2 0 7&t;^^fl-«JiTafe 
^t49M$n:f£:«^lr«^ftapIX5Efiffl2 S icWWIi 
-^^i^iai bTitS5-3?dg^«[HllS 7 cDta:^t-^^f^i&:(^ 

15. 1 5liJ:^tttfHi#*tA*Sn, :^tJP>hh^> 
X2 \(f>m^^^\zmr^\^x^^M\'7^ K^>y2 0 
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[0 0 3 2] PiS»Bl^»JieK2 8t4, ±32X9-7 > 
:/2 6, ^*TWg'J</^jS»feHBiSH52 7 *^e.roft^lc^i; 

[0 0 3 3] Bl 3 2 2 ©^ricWS^f 'bOT 

[0 0 3 4] mjE«imB?2 3^^. mnm^9S2 9^m^^ 

[0 0 3 51 m«E«aUje6 2 4 (1, SC#lii|gS 3 3 

ftt^Kmmmm»t^nx^r)^ jsi»iiiiB«3 3cd*s 
fitt3 4, 3 4' ^ift-VTAij^ti^. mnmm^ 

#^nTi$0> SSLiaiBS3 3 0ERA*«Tttfifii3 

[0 0 3 6] 2^SIJB«TJiSJ£«aiffi2 SRlXmd&Rfti 
a24$rh^>X8 CD-ifcffl»C»frtS 21 ^ JCi o TitSK 

[0 0 3 7] ^>rT-lBlK2 5fri. »S&[iI»3 7 thiS 
»ii(ig3 8d:€W-r-5c 
[0 0 3 8] 3 9«3>5^>'9-T^D. -^C^-Jg^tg^ 

4 0 :t-}^4i ^iftLxmmmm^^ > 4 

[0 0 3 9] n>-7'>-y-3 9c0S^mJEt3:S^4 2&:fl^ 

LTais:iiiiss3 8<^)seA;^sg^icMe>n^o 

[0 0 4 0] 4 3tt:3>x>1^3 9 lC«LT3£^JJCKtt 

[0 0 4 1] «©iie^3 s(D4^Kt^xtim^\z\tm& 
(DmmmmK t t^mt^^n. mMmmsss somtim^ 

[0 0 4 2] 4 s\tmummm3 somijmi-t^^ 



(4) 4*M^7-l 6 9 5 8 4 

6 

[0 0 4 3] Ji'7-T>:f2 e\t^m^m^4 6^m^^ 
T«gE$n. t<D4^R^xtiiiS'T-\z\mnmm^2 9. 

3 3<Dmt}f)mtn4 7. 4 8^^n^nitvxxti'^n 

S. S^1SSS4 6(DKeA*«^tCtt»JEEfiei 

4 9. 4 9' (CctoTJSjS^n^SipSffi 
K^>y2 0<Dfefem*(C*HSU ::n^ rEre 

fj tiEf. ) tmvis o^itLxe^i^tsti^tth 
\z. i^'i^-mn2 5<Dihm^&mso^^Lxmi&'^ 
10 n^o 

[0 0 4 4] 5 1 fi, iK»ii«iS4 6©tB:;3a^<hSte 

A*«^top^ic:fl^if$nfcesi-c&^. 

[0 0 4 5] .^*T*lJS'J/«&a»IWgP2 7H. Eteliffi 
lBlKi&««-r^iS»*ifiS5 2(Z)RfeA*S^«!llC^JE 
fitfil 5. 1 5tZci;^«im«jBE^f«ikg$n. S£tji4iS§ 

5 2 cD^jS«bA:^S^(c«*&$n^SipmjE7$i5;^ U> h 

[0 0 4 6]fiPt». ^'I':t-H5 3<D7/-H^55>jEg 

4 $::n^UT«Stiii|@S 5 2 OSEA*«S?ir«f!^$nS 
tt^\ZU>^>'^S 5€:^M.TS»$nTli^c 
[0 0 4 7] :^7l^>h h^>X2 lO2^^#«C0 

— «7&t^yx:^— i$^^:t- F 5 6 S:^^LTS^$n-5 1 1 
t> iCfigi 5 7 &^MxTX^ ^^«<7>N P N h ^ >>^X 
^ 5 8C[)^-AlCS«^$nT:feD. K^>i^7.^5 80 
nl^^^'d^i^EEfitaS 9^6 0 L(OWi\zmm'^tiX\^ 
5 9 05-SlcliWS«JBE V c c ;&t#^SS$ 

n. o^itx^xm^^n^hhh 

30 \Z&^ 6 1 ^■StVXtmmm^ 5 2 <D*Ki£A*«^JC 

[0 0 4 8] 6 2«i$^-1':t-HT*0, ^(D7/-H7&« 
g5SliffiS5 2oai:^«STlcSa$n. ■eo:^v-H;Ot 
SSi 6 3 UTS^liSS 5 2 OSteAA^^ICgite 

[0 0 4 9] ^feS«JS^«SB2 8ti. Pl^^fii5^-r:t 

-\'^m\^^tcCR^mMno>m&h^tix^r)^ pj^§ 

[0 0 5 0] 6 4ttplXSfi^-Y:t--KT*t). -?-CD* 

V - H dt±i2y-r ::t- K 6 2 (Did V - H h 
th\Zl&Si^ 5€:^^LT^BS^il5iS4 6«^>iii:^j^lCS 

[0 0 5 1] 6 e UNOTixa.ay hFU^-e*o. -5- 
OA:^?^^ttzi>5'>-tJ-6 7 ^^MxToJ*«a:5^<:t- 

H 6 4 y- H ic^^nrvi^o 

[0 0 5 2] 6 8ttNOT>'i^-/Fhy3tf6 6(C«L 

a? [0 0 5 3] 6 9ttNOT>'ia^ h hu:!tf6 ecD^a 
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7 

0«t5i^lS^^t§^'b(OT&^o S4(c^Tct'5(l, NO 

sin: 7 2 S.r/Zl >-x>1^ 7 3 ti^^U^mf^^ 7 4 ^jg 

[0 0 5 4] 75. 7 ei^NOTvzL^ h hUr^-Cfc 
0, -et^)-:&7 Sl^^^NANDv:!^*;; h hiJ:»7 OO^ 

CO 0 5 5] ffiKSIWlElKl 013:, ii[ig-3KSS^«MHlK 
7C0#^<^X-f ty5^I^T9 (1) , 9 (2) XZn^^W. 

[0 0 5 6] 0 4{C^Tct-5IC^SSMffll©Kl D 
l!:7g -/y7D-;y7 728:1^7 8. 2A*NAND'>n. 

h h'J:y 7 9R;y^8 0. NOT vix^ *y h K >j :^ 8 
lRr;^8 2, 3>:/Uj?<>i$^U3t^8 3. 8 435^e»«fi!G$ 

[0 0 5 7] T>m^^)v^yuv^n<J>^uv^7<n 

(CK) {Cli. ±iSNOT>'3.^>;; h hU:i?/7 6 0 
m:^(t^>J>^A:^$n, -^-a)Qm:^riffi^dWANDvzL^ 

11:7 u v^yuv^i i(n>Qtn-m^m'^\tx>my')v 
^yuy-jT-ti^ 7 8(0DA*«?ii-en^nsffl$n 

[0 0 5 8] t.tc. DmyVy:f'7ay':f7 8<0^ay 
^Xiim=i' (CK) JC«, iSNOTv^iS^y hhU jt; 
7 5COai*^'^^^A:f3$nv ^(^Qm:^S^}OWAND 
'>ZL^-/ hhU:^7 9(D^0<^A*ag^tcA*^n^o 
!v:/y'n:y7'7 8c7>Qn-ta:^^§-^«NA 

[0 0 5 9] NANDv-i^*;; h hU:y7 9, 8 0(?5Ui 
ftS<0NOTvzL^!yhhU:»8 1. 8 2^& 

:frbT3>:/ij^>^u«8 3, 8 4{c-^-n-en2ie>n 

So 

[0 0 6 0] ^LT. 3>yy>t>^U^8 3, 84<D 

*T*9 (1) . 9 (2) jrisasm^^LTisai^nso 

CO 0 6 1] i&!ftfflnjl';^S!*gBl 8J5, BI2JC^f i: 



(5) 4$M5F7- 1 6 9 5 8 4 

[0 0 6 2] h7>Xl 7C^i:S*:#iBl 7 a©— ^tt2 

C0 0 6 3] 8 eti^^-f FTS>0. '^oyy-H:^^ 
3>'x>-9-8 7^:frtTn>x>-y-l 9<i:h^>Al 7 

Co 0 6 4] Lj^^LT^ ftlIWlHlK2 2(CfeoTf3:. 
'7^U-e£E:&^fitt3 0. 3 0' SCckoT^ff $nTSJE 

-«iSt7&^msfE«imfift 6 ic cfc ^ T^im ^ nxmss^ftttfiK 

2 4(D«S^igi(@g3 3(wg|f>nTiii|i$nS. 

CO 0 6 5] -^LT. «ffie4eie2 9offi*ta»iifl@ 

g3 3<^Ul*:<l^0f5£<7)tt;^^t>-:>TUDS[$n, iin^^X 
^~7>>^2 6lC2im^n, CCT^q^MEre f .hit 
«$nSo x^-T>:/2 6tt«H«aiBP2 3 

-a? 0{a*^m»S«iai«f|52 4(^)ffl;b^(DlJn®itemi:LT^3^ 

;PA^-r H^>:?^2 0'v<©«j&m:^<oi£ftHi^*i?>, c 
(cx7-mjE$:^?^&pj^%Ma^2 8 ic^iturs. 

CO 0 6 6] X^-mJEtlfiR6 5 ^^M^T^SSCRia! 
5EfiaS2 80pl«Sfii$'-f:t-H6 4JC«J&$n. iltl 

^ f^^mmy^ :t- H 6 4 (oa^:!^!^];^^ t x^je*^ 

^ CO 0 6 7] ^Tz. 3^<'T-[pIlS2 57&^e)X^-y>>^ 
2 6 lc2|i&nsm-^lC<fcoTS2pmJEEE r e i f^^mtl' 

CO 0 6 8] t^X\i. :2'-'JlV7.^-hmiZ\t. 
I1IK3 7<D3>x>'9-3 9 3&t^CDtt!g*t^m$nTVi 

^cOffi^miEiiSipmjEE t tco^mjEEtClSCTX 
^~7>:/2 6(DS^mjE;5^±#TSc ,^oT, x^- 

T>:/2 6\zi^»^mttj&um<o}t&mmm^:k^<u 
^ >y 2 0 oMfl-^reUc^tiSbT^ibrsri >^>'ij- 3 

C 0 0 6 9 ] pJ^^Sy-f H 6 4 l-^T-S^^UmJE 

(i^fc^?M/^ife»^«gB2 7 3&^e>^^Ae»nSo 
[0 0 7 0] ^>:/©EBft^icttmjE«tfiffl2 3. ms 
«iaifiB2 4, x^-y>y2 6}?»^e>;^sS*fel«i*;&^e 

C0 0 7 1] :^7U>h h^>A2 1 {ciD^>ymS636^ 

a? 8 ;&t:t:7«88^i?i D. mMmmm 5 2 tt»JFES«[ 1 5 . 
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9 

36<7)«JEE (5^SfifiT:5 9. 6 OlC<i:^Vc cCD^BEffiir 

-f F 6 4 (rftS&-r^« 0 , SRifiBS 5 2 

> T'mjE ^ SipmjE ItK-r ^ X ^ ~ T > :/<h 7:3: o T:fe 

[0 0 7 2] ^>:/^:dt®^i^^|-j^, jggjgijgjgS 
2 (Dffijfflimffij&i:;^^ Rl^SS:5^-f H 6 4 -vCO 
B«IDmj3E*«:^€r < > -ej^^S^^ K 6 4 (Dft'&^S 

[0 0 7 3] ^fz. *l/>hh7>X2 liCct^^tftttlS 

ifiSli«SS5 2iD#^4teA*3g?;(>^ifPl^-^;HC 
Hfe$n> y-Y:t-H6 2d^«iil/3^<*S)S:8e). 

[0 0 7 4] ^^apj3^fgMS2 8cr)m:t^^-^«. wm 

[0 0 7 5] NOTi^a.^'^ W)i5 7 5(0Ul*f<t^t 
NOT'>a.^-; h hU:^; 7 % (O^iim^ t.\'X^\^^\ZK^ 

7 B<n>Qmi3m^<r>-^i)'^y^)v-fyUy^7 7<DQmti 

Zfyay:f7 7. 7 S(DmiJm^(OQm:hm±tQ/^- 
mtim±t<0^mm^t^Ct\ZJ;:^Xy'y Ki^'-f 

(1) . 9 (2) *tK»^n^, 
[0 0 7 6] ±.^\^rz^o\z^>':f<D^amz\tm^9i 
pI^^«S6 2 8 o^&n^^im <u^x^ ^ 1 

[0 0 7 7] CKDWEJCck-rpTjifeSlffi/^JPX^iffll 8 
<^n>5'>-y-8 7;&t^m$nTVi^, -eo^^aJE;^^ 
3£«£E^eAfc^^TeeK(^^X'1'!y^3R^8 5)&tR 

\zismt^fi^fi^^o 

[0 0 7 81 ^>y<0;SC^{C«. ^«»pJ*S!S«2 

8a)^S^Kft;&te<;^^j&t, 3>^ifi,^f:iVx^^fi. 
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10 

[0 0 7 9] -tuT. m.iimmmzi:^mwkum\z^ 
ii;a:<fci:i3. mmm\zy>zf<Di&%'^mmt'^n't>tixi^ 

[0 0 8 0] 

10 m^o^mzpkmm&^wtn. ^&^Witi^^(Dm^\z^ 
-^^^xmm^mfimw».-^it^mm(D%mm\m^^^ 

;iniCctoTitiS-3^cS^ifelHlK<Ddi:tf«JEEO^ 
T#^CDT. *SlEllSIC:felt^*fiCD^I!SSjEES:Km«" 

[0 0 8 1] ^UT. ftrnfl-co^gfl-^p^^^^ffi-r^^cae) 

[0 0 8 2] mmc^^mm\z^i^mmy-(yir 

[0 0 8 3] ±,^mmm\z^^^x7iki.tz^^^f^m 
30 ^mmt^n^i^^m<o^w{t\zmtz'oX(D\^/u<o—m 

tSl] *«^Iw«SttSfl"co.*Cfl-[HlK(DiSl|:£^t-[Hl 
[0 2] edS-32«X«IiIK&r/je!!iIllK®«fiE^^f 

[^4] n}&9i^^^mmammm^m&<om&L^^ 

[«F^(DSitB] 

I wm.^<r>m^'& 

7 um-'smammk 
11.14 ^^laK 

II ^y^^^ 

14 n>"x>i?- 

1 5. 2 1. 23. 24 Smi^^a 

1 6 jSSlIslK 

2 0 ftmfl" (^i^'il'A^-f H5>:/) 

2 2 siw^g mmm 
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11 

2 5 ^'i'V-lHlK 

2 8 nJXJgS^S (SiStS^^SHK) 



6 4, 6 5,6 6,6 7.6 8 CR 
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JP 07-169584 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

^ [Industrial Application] This invention relates to the light circuit of a new electric discharge 
" lamp. In detail, the light circuit of the new electric discharge lamp which enabled it to realize 

stable light control of an electric discharge lamp in the high frequency lighting of an electric 
' discharge lamp is provided. 

[0002] 

[Description of the Prior Art] After carrying out pressure up of the dc input voltage by a direct 
current booster circuit about exchange lighting of electric discharge lamps, such as a metal 
halide lamp, the light circuit which exchange-izes and supplied this to the electric discharge 
lamp by the latter direct-current-conversion-into-ac circuit is known. 

[0003]By the way, the mission in which the direct current booster circuit is bearing the role 
which keeps lighting of an electric discharge lamp stable in the light circuit of such a square 
wave lighting method, and the output voltage must answer immediately to the ramp voltage of 
an electric discharge lamp. Since it has a mission in which it must be stable to disturbance, 
such as change of power supply voltage, contrary to this, the difficulty of the coexistence 
affects the lighting stability of an electric discharge lamp, and causes instability, such as a 
shake of an arc, and movement of a limiinescent spot. 

[0004]For this reason, perfect solution is difficult although the improvement by speedup of a 
polar change of a square wave, compensation of restriking voltage, etc. is achieved. 
[0005] Then, a direct-current-conversion-into-ac circuit performs pressure up and exchange- 
ization in one step, without desiring high frequency lighting of the electric discharge lamp, for 
example, using a direct current booster circuit, and the circuit it was made to make an electric 
discharge lamp tum on via an inductor and a capacitor is proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there is a problem that the light control 
where the electric discharge lamp was stabilized is difficult, in high frequency lighting in the 
conventional light circuit. 

[0007]Namely, in order to lead an electric discharge lamp to the stable lighted condition so 
that it may face making an electric discharge lamp shift to arc discharge from glow discharge 
and going out may not arise in an electric discharge lamp, the comparatively high voltage of 
about hundreds of volts is needed as an output of a direct-current-conversion-into-ac circuit, 
but. The voltage more than needed will take [ that the output of the direct-current-conversion- 
into-ac circuit after starting of an electric discharge lamp continues being this high pressure 
value and ] for an electric discharge lamp at the time of regular lighting of an electric 
discharge lamp, and inconvenience, such as the influence of the life on an electric discharge 
lamp and the degradation of a circuit arising, or causing enlargement of a device by high- 
withstand-pressure-ization of parts, arises. 
[0008] 

[Means for Solving the Problem] Then, in order that a light circuit of this invention electric 
discharge lamp may solve the above-mentioned technical problem. It is made to have 
following (b) thru/or the composition of (**) in a light circuit of an electric discharge lamp 
provided with a direct-current-conversion-into-ac circuit for changing dc input voltage into a 
volts alternating current, and supplying an electric discharge lamp, and a bootstrap circuit 
which is made to generate a pulse for start up to an electric discharge lamp, and is impressed 
to an electric discharge lamp. 

[0009] (b) While coimecting an inductor to the latter part of a direct-current-conversion-into- 



ac circuit in series to an electric discharge lamp, provide a resonant circuit by connecting a 
capacitor in parallel to an electric discharge lamp. 

[001 0](**) Form a detection means for detecting service voltage and supply current to input 
voltage and an input current, or an electric discharge lamp to a direct-current-conversion-into- 
ac circuit. 

[001 1](**) A control means has a frequency variable oscillation means for changing 

frequency of output voltage of a direct-current-conversion-into-ac circuit. 
' [001 2](**) A control means calculates a power value or an electric power approximate value 

from a detecting signal by a detection means, and it changes oscillating frequency of a 
. frequency variable oscillation means so that this may serve as approximately regulated. 

[0013] 

[F\mction]By this invention, a resonant circuit is established in the latter part of a direct- 
current-conversion-into-ac circuit, a control means changes the oscillating frequency of a 
frequency variable oscillation part b£Lsed on the signal from a detection means, the frequency 
of the output voltage of a direct-current-conversion-into-ac circuit can be changed, and the 
service voltage to an electric discharge lamp can be controlled by this. 
Therefore, the self-sustaining voltage of the resonance in a resonant circuit can be used as 
voltage required to shift an electric discharge lamp to arc discharge from glow discharge, and 
it can lead to the lighted condition moreover stabilized in the electric discharge lamp by the 
constant power control of the control means. 

[0014] 

[Example]Below, it explains according to the example illustrating the details of the light 
circuit of this invention electric discharge lamp. The illustrated example applies this invention 
to the light circuit 1 of the metal halide lamp for cars. 

r0015] Drawing 1 shows the outline of the light circuit 1, and the battery 2 is connected 
between the direct-current- voltage input terminal 3 and 3'. 

[0016]4 and 4* is a DC-power-supply line, the lighting switch 5 is formed on the line 4 of one 
of these, and the current sensing resistor 6 is formed in line 4* of another side. 
[00 17] 7 is a direct-current-conversion-into-ac circuit, and it is provided in order to change 
battery voltage into a rectangular wave shape volts altemating current. 

[00 18] This direct-current-conversion-into-ac circuit 7 has the composition of a push pull type 
DC-AC converter, as shown in drawing 2 . 

Switching control of the semiconductor switching device 9(i) (i= 1, 2) provided in the primary 
winding 8a side of the transformer 8 is reciprocally carried out by the signal from the drive 
control circuit 10. 

[00 19] When the DC-power-supply line 4 is connected to the center tap of the primary 
winding 8a of the transformer 8 and N-channel MOS PET is used for the semiconductor 
switching device 9 (1) and 9 (2), The sauce of both PET is communalized, it is connected to 
DC-power-supply line 4\ and the drain of these PET is connected to each terminal of the 
primary winding 8a of the transformer 8, respectively. And the control signal from the drive 
control circuit 10 is supplied to the gate of PET. The composition of the drive control circuit 
1 0 is mentioned later. 

[0020] 1 1 is an inductor and is provided on the end of the secondary voiding 8b of the 
transformer 8, and the ac output terminal 12 and the feed line 13 of 12' to which between 12 is 
connected on the other hand. 

[0021] 14 is a capacitor which constitutes a resonant circuit with the above-mentioned 
inductor 11, the one end is connected to the terminal by the side of the secondary anti-winding 
8b among the terminals of the inductor 11, and the other end is connected to feed line 13' 
which connects between the termination side edge child of the secondary winding 8b of the 



transformer 8, and ac output terminal 12*. 

[0022] 1 5 and 1 5 are partial pressure resistance and are provided in parallel with the capacitor 

14 between the feed line 13 and 13*. 

[0023] 16 is a bootstrap circuit and comprises the transformer 17 and the pulse generation part 
18 for start up. The end of the secondary winding 17b of the transformer 17 is connected 
between the inductor 1 1 and the capacitor 14 via the capacitor 19, The other end is connected 

. to the ac output terminal 12, by the transformer 1 7, pressure up of the pulse generated by the 
primary winding 1 7a of the transformer 1 7 by the pulse generation part 1 8 for start up is 
carried out, and the output of the direct-current-conversion-into-ac circuit 7 is overlapped on 

- it. 

[0024]20 is a metal halide lamp and is connected between the ac output terminal 12 and 12'. 
By passing through the inductor 1 1, the capacitor 14, and transformer 17 grade, the square 
wave which the direct-current-conversion-into-ac circuit 7 outputs serves as a waveform 
approximated to the sine wave, and is supplied to the metal halide lamp 20. 
[0025]21 is a current transformer and is provided on feed line 13*. 

[0026]22 is a control circuit and comprises the voltage detector 23, the current detecting 
element 24, the timer circuit 25, the error amplifier 26, the lighting distinction / firequency 
control part 27, and the frequency variable oscillation part 28. 

[0027]It is provided in order that the voltage detector 23 may detect battery voltage, and let 
the detecting point be the back end of the lighting switch 5. And the output signal is sent out 
to the latter error amplifier 26. 

[0028]The current detecting element 24 is formed in order to detect battery current. 
Voltage conversion of the battery current is carried out by the above-mentioned current 
sensing resistor 6, and it is inputted. 

And the output signal is sent out to the latter error amplifier 26. 

[0029]The timer circuit 25 detects the lights-out of the metal halide lamp 20, performs electric 
power rise control according to the state of the metal halide lamp 20 at the time of starting, 
and it is provided in order to shorten setup time of the metal halide lamp 20. That is, at the 
time what is called of a cold start which starts the metal halide lamp 20 from the state where it 
got cold, the rising characteristic of light flux is made good by supplying bigger electric 
power than the rated apparent power of the metal halide lamp 20. 

[0030]The summed signal of the output signal of the voltage detector 23 and the output signal 
of the current detecting element 24 is inputted into the error amplifier 26, and the difference 
signal between this and predetermined reference voltage is sent out to the latter frequency 
variable oscillation part 28, That is, the error amplifier 26 is formed in order to control so that 
the level of a summed signal serves as a fixed value. The reference value for making a 
summed signal into constant value is changed according to the output of the above-mentioned 
timer circuit 25 instead of the fixed value. 

[0031] While lighting distinction / firequency control part 27 distinguishes the lighted 
condition or the non-lighted condition of the metal halide lamp 20, It is provided in order to 
raise temporarily the rectangular-wave-shape voltage which sends out a control signal to the 
fi-equency variable oscillation part 28, and the direct-current-conversion-into-ac circuit 7 
outputs, when it is distinguished that the metal halide lamp 20 is a non-lighted condition. The 
detecting signal by the current transformer 21 or the partial pressure resistance 15 and 15 is 
inputted into lighting distinction / fi-equency control part 27, and it is distinguished whether 
the metal halide lamp 20 lit up based on the detecting signal of the current transformer 21, 
The signal for controlling so that the output voltage detected by the partial pressure resistance 

1 5 and 15 becomes a predetermined value, when the metal halide lamp 20 is a non-lighted 
condition is sent out to the fi-equency variable oscillation part 28. 

[0032]The frequency variable oscillation part 28 by generating a signal with the oscillating 
frequency which changes according to the signal from the above-mentioned error amplifier 



26, and the lighting distinction / frequency control part 27, and sending this out to the drive 
control circuit 10, It is provided in order to control the frequency of the square wave which 
the direct-current-conversion-into-ac circuit 7 outputs. 

r00331 Drawing 3 shows the example of composition of the control circuit 22. 

[0034]The voltage detector 23 is considered as the composition of the voltage buffer which 

used the operational amplifier 29. 

The partial pressure value of battery voltage is inputted into the non-inversed input terminal 
of this operational amplifier 29 by the partial pressure resistance 30 and 30'. 
One end of the resistance 30 is connected to the DC-power-supply line 4, the other end is 
. grounded via resistance 30', and the zener diode 3 1 and the capacitor 32 are formed in parallel 
with resistance 30'. 

[0035]Let the current detecting element 24 be the non-inversed amplifying circuit which used 
the operational amplifier 33. 

The detection voltage by the current sensing resistor 6 is inputted into the non-inversed input 
terminal of the operational amplifier 33 via the partial pressure resistance 34 and 34'. 
The resistance 35 is inserted between the output terminal of the operational amplifier 33, and 
the inversed input terminal, and the inversed input terminal of the operational amplifier 33 is 
groimded via the resistance 36. 

[0036] Although the input voltage and current to the direct-current-conversion-into-ac circuit 7 
are detected in this example by forming the voltage detector 23 and the current detecting 
element 24 in the primary side of the transformer 8, The voltage-current detection by such 
direct current can make the response of a control system quick compared with the case where 
ramp voltage and current are detected as an AC value (since it is not necessary to change a 
detection value into a DC value.), and there is an advantage of it not being necessary to make 
pressure-proofing of an element high etc. However, in power controls, it is necessary to take 
into consideration beforehand about the power loss in a direct-current-conversion-into-ac 
circuit etc. 

[0037]The timer circuit 25 has the time constant circuit 37 and the operational amplifier 38. 
[0038]39 is a capacitor, the one end is connected to the DC-power-supply line 4 via the 
resistance 40 and the diode 41, and the other end is grounded. 

[0039]The terminal voltage of the capacitor 39 is sent to the inversed input terminal of the 

operational amplifier 38 via the resistance 42. 

[0040]43 is the resistance provided in parallel to the capacitor 39. 

[0041]The predetermined reference voltage Et is supplied to the non-inversed input terminal 
of the operational amplifier 38, and the output signal of the operational amplifier 38 is sent 
out to the error amplifier 26 via the diode 44 of forward direction connection. 
[0042]45 is the resistance inserted between the output terminal of the operational amplifier 
38, and the inversed input terminal. 

[0043] The error amplifier 26 is constituted using the operational amplifier 46, and the output 
of the operational amplifiers 29 and 33 is inputted into the non-inversed input terminal 
respectively via the resistance 47 and 48. While the reference voltage (it corresponds to the 
rated apparent power of the metal halide lamp 20, and this is described as "Eref .) specified to 
the inversed input terminal of the operational amplifier 46 by the partial pressure resistance 49 
and 49' is supplied via the resistance 50, the output of the timer circuit 25 is supplied via the 
resistance 50. 

[0044] 5 1 is the resistance inserted between the output terminal of the operational amplifier 
46, and the inversed input terminal. 

[0045] The detection voltage by the partial pressure resistance 15 and 15 is supplied to the 
inversed input terminal side of the operational amplifier 52 with which lighting distinction / 
frequency control part 27 constitutes inversed amplification. The reference voltage supplied to 
the non-inversed input terminal of the operational amplifier 52 is constituted so that the lamp 



current detection value by the current transformer 21 may therefore change how. 
[0046]That is, while the anode of the diode 53 is connected between the partial pressure 
resistance 1 5 and 1 5 and the cathode is connected to the inversed input terminal of the 
operational amplifier 52 via the resistance 54, it is grounded via the capacitor 55, 
[0047] While the end of the secondary winding of the current transformer 21 is grounded via 
the zener diode 56, it is connected to the base of NPN transistor 58 of a grounded emitter via 
the resistance 57, and the collector of the transistor 58 is connected between the partial 
pressure resistance 59 and 60. The prescribed voltage Vcc is supplied to one end of the partial 
pressure resistance 59, and while the other end is grounded via the partial pressure resistance 
60, it is connected to the non-inversed input terminal of the operational amplifier 52 via the 
resistance 61. 

[0048J62 is a diode, the anode is connected to the output terminal of the operational amplifier 
52, and the cathode is connected to the inversed input terminal of the operational amplifier 52 
via the resistance 63. 

[0049]The fi-equency variable oscillation part 28 is considered as the composition of the CR 
oscillation circuit which used variable capacitance diode. 

By using variable capacitance diode, simplification of circuitry is attained compared with the 
case where power controls, such as a pulse vsddth control system, are performed. 

[0050]64 is variable capacitance diode, while the cathode is connected to the cathode of the 
above-mentioned diode 62, it is connected to the output terminal of the operational amplifier 
46 via the resistance 65, and the anode is grounded. 

[0051] 66 is NOT Schmidt Trigger and the input terminal is connected to the cathode of the 
variable capacitance diode 64 via the capacitor 67. 

[0052]68 is the resistance provided in parallel to NOT Schmidt Trigger 66. 
[005 3] 69 is the waveform shaping section provided in the latter part of NOT Schmidt Trigger 
66, and obtains the standup differential waveform of************ from the standup of the 
output of NOT Schmidt Trigger 66. As shown in drawing 4 , the output of NOT Schmidt 
Trigger 66 branches to two, and one of these is inputted into one input terminal of 2 input 
NAND Schmidt Trigger 70, Another side is inputted into the remaining input terminals of 
NAND Schmidt Trigger 70 through the integration circuit 74 which consists of NOT Schmidt 
Trigger 71, the resistance 72, and the capacitor 73. 

[0054]75 and 76 are NOT Schmidt Trigger, one 75 of these is formed in the latter part of 
NAND Schmidt Trigger 70, and another side 76 is established in the latter part of NOT 
Schmidt Trigger 75. And both the outputs of these NOT Schmidt Trigger 75 and 76 are sent 
out to the drive control circuit 10 of the direct-current-conversion-into-ac circuit 7. 
[0055] The drive control circuit 10 has a role, such as speeding up the sv^tching speed of the 
semiconductor switching device 9 of the direct-current-conversion-into-ac circuit 7(1), and 
the driving signal over 9 (2), or performing waveform shaping so that a driving signal may 
contain a dead time. 

[0056] As shovm in drawing 4 . the drive control circuit 10 comprises D type flip-flops 77 and 
78, 2 input NAND Schmidt Trigger 79 and 80, NOT Schmidt Trigger 81 and 82, and the 
complementary pairs 83 and 84. 

[0057]The output signal of above-mentioned NOT Schmidt Trigger 76 is inputted into the 
clock input terminal (CK) of D type flip-flop 77, and the Q output terminal is inputted into 
one side of the input terminal of NAND Schmidt Trigger 79. Q bar output signal of D type 
flip-flop 77 is sent out to one side of the input terminal of NAND Schmidt Trigger 80 while it 
is sent out to D input terminal of D type flip-flops 77 and 78, respectively. 
[0058]The output signal of above-mentioned NOT Schmidt Trigger 75 is inputted into the 
clock input terminal (CK) of D type flip-flop 78, and the Q output terminal is inputted into the 
remaining input terminals of NAND Schmidt Trigger 79. Q bar output signal of D type flip- 



flop 78 is sent out to the remaining input terminals of NAND Schmidt Trigger 80. 
[0059]The output signal of NAND Schmidt Trigger 79 and 80 is sent to the complementary 
pairs 83 and 84 via latter NOT Schmidt Trigger 81 and 82, respectively. 
[0060]And the output of the complementary pairs 83 and 84 is sent out to the semiconductor 
switching device 9 of the direct-current-conversion-into-ac circuit 7 (1), and 9 (2) as a driving 
signal, respectively. 

[0061]The pulse generation part 18 for start up is constituted so that a pulse may be generated 
by surrender of a self-surrender type switch element at a primary the transformer 1 7 side, 
when the charge voltages of a capacitor reach prescribed voltage, as shovra in drawing 2 . 
- [0062]One end of the primary winding 1 7a of the transformer 1 7 is cormected between the 
secondary winding 1 7b and the capacitor 19, and the other end is connected to one end of the 
self-surrender type switch elements 85 (by a diagram, the sign of a switch shows.), such as a 
spark gap. 

[0063] 86 is a diode, the anode is connected between the capacitor 19 and the secondary 
winding 17b of the transformer 17 via the capacitor 87, and the cathode is connected to feed 
line 13'. 

[0064] If a deer is carried out and it is in the control circuit 22, the partial pressure of the 
battery voltage is carried out by the resistance 30 and 30', and it is sent to the operational 
amplifier 29 of the voltage detector 23, and battery current is detected by the current sensing 
resistor 6, and it is sent and amplified by the operational amplifier 33 of the current detecting 
element 24. 

[0065]And the output of the operational amplifier 29 and the output of the operational 
amplifier 33 are added with a predetermined ratio, and this is sent out to the error amplifier 26 
and compared with the reference value Eref here. That is, the error amplifier 26 calculates the 
approximate value of the power supply to the metal halide lamp 20 as an added result of the 
output of the voltage detector 23, and the output of the current detecting element 24, and in 
order to control so that this becomes the constant value corresponding to reference voltage, it 
sends out error voltage to the frequency variable oscillation part 28. 

[0066]Error voltage is supplied to the variable capacitance diode 64 of the fi-equency variable 
oscillation part 28 via the resistance 65, and oscillating frequency changes with these. That is, 
since the reverse bias voltage of the variable capacitance diode 64 is large when error voltage 
is large, a junction capacitance becomes small, and oscillating frequency becomes high. 
[0067]The reference voltage Eref changes with the signals sent to the error amplifier 26 fi-om 
the timer circuit 25, and electric power rise control to the metal halide lamp 20 is performed. 
[0068]For example, at the time of a cold start, sky condition is charged for the capacitor 39 of 
the time constant circuit 37, and the reference voltage of the error amplifier 26 goes up 
according to the difference voltage of the terminal voltage and reference voltage Et. 
Therefore, since the standard-for-comparison value of the electric power approximate value in 
the error amplifier 26 becomes large, the power supply to the metal halide lamp 20 becomes 
large. The degree of a rise of power supply is based on how of the terminal voltage of the 
capacitor 39 which changes corresponding to the lights-out of the metal halide lamp 20. 
[0069] The control voltage to the variable capacitance diode 64 is given also fi-om lighting 
distinction / frequency control part 27 again. 

[0070] It separates from the power-controls system which consists of the voltage detector 23, 
the current detecting element 24, and the error amplifier 26 at the time of starting of a lamp, 
and the operational amplifier 52 becomes in use [ control ] . 

[0071] When it is detected that lamp current is not flowing with the current transformer 21, the 
transistor 58 will be in an OFF state. The operational amplifier 52 supplies control voltage 
fi-om which the terminal voltage of the capacitor 14 detected by the partial pressure resistance 
15 and 15 turns into predetermined voltage (prescribed by the partial pressure value of Vcc by 
the partial pressure resistance 59 and 60.) to the variable capacitance diode 64. That is, the 



operational amplifier 52 serves as error amplifier [ reference voltage / ramp voltage ], the 
junction capacitance of the variable capacitance diode 64 changes with the control voltage, 
and the oscillating frequency of the frequency variable oscillation part 28 is changed by this. 
[0072] Since the control voltage of the operational amplifier 52 is large, the impressed 
electromotive force to the variable capacitance diode 64 becomes large and the junction 
capacitance of the variable capacitance diode 64 becomes small, when ramp voltage is low. 
The oscillating frequency of the frequency variable oscillation part 28 becomes high to a 
value almost equal to the resonance frequency concerning the inductor 1 1 and the capacitor 
14. 

[0073] Since the non-inversed input terminal of the operational amplifier 52 is fixed to a zero 
level and the diode 62 stops flowing, when the transistor 58 is turned on according to the lamp 
current detected by the current transformer 21, The oscillating frequency of the frequency 
variable oscillation part 28 becomes low, and carries out asymptotic [ of the control ] to the 
predetermined value as a power-controls system is entrusted and a lamp approaches a 
stationary state. 

[0074] The output signal of the frequency variable oscillation part 28 is sent to the drive 
control circuit 10, and the rectangular wave signal in the mostly conflicting phase relation 
which contains a dead time here is acquired. 

[0075] Although the output signal of NOT Schmidt Trigger 75 and the output signal of NOT 
Schmidt Trigger 76 are phase-sequence-reversal-related signals mutually and Q output signal 
of the flip-flops 77 and 78 tums into these dividing signals, The direction of Q output signal 
of the flip-flop 78 serves as a signal which was a little late for Q output signal of the flip-flop 
77. And two signals with a dead time are acquired by taking the logical product of Q outputs 
of the output signal of these flip-flops 77 and 78, and Q bar outputs. And the semiconductor 
switching device 9 of the direct-current-conversion-into-ac circuit 7(1) and 9 (2) drive with 
these signals. 

[0076] As mentioned above, before lighting of a lamp, the oscillating frequency of the 
frequency variable oscillation part 28 becomes high, resonance by the inductor 1 1 and the 
capacitor 14 takes place, and several times as much pressure up is performed by this to the 
output voltage of the direct-current-conversion-into-ac circuit 7. 

[0077]The capacitor 87 of the pulse generation part 18 for start up is charged v^th this 
voltage. When the terminal voltage exceeds prescribed voltage, the self-surrender type swdtch 
element 85 surrenders, a pulse occurs in a primary the transformer 17 side, pressure up of this 
is carried out by the transformer 17, the tens of kilovolts pulse for start up is impressed to the 
metal halide lamp 20, and starting starts a lamp. . 

[0078] Although the oscillating frequency of the frequency variable oscillation part 28 
becomes low after lighting of a lamp, since comparatively high voltage is supplied to an 
electric discharge lamp by continuation of resonance while the lamp has just lit up (about 0.1 
to 1 ms), the shift to arc discharge from glow discharge is promoted. 
[0079] And it shifts to the frequency control by a power-controls system, and as for the 
resonance by the inductor 1 1 and the capacitor 14, it is lost, constant power control of a lamp 
is performed eventually, and the lighted condition of the metal halide lamp 20 is stabilized. 
[0080] 

[Effect of the Invention] According to the light circuit of this invention electric discharge 
lamp, so that clearly from the place indicated above. Establish a resonant circuit in the latter 
part of a direct-current-conversion-into-ac circuit, and a control means changes the oscillating 
frequency of a frequency variable oscillation part based on the signal from a detection means. 
Since the frequency of the output voltage of a direct-current-conversion-into-ac circuit can be 
changed and the service voltage to an electric discharge lamp can be controlled by this. The 
self-sustaining voltage of the resonance in a resonant circuit can be used as voltage required to 
shift an electric discharge lamp to arc discharge from glow discharge, and it can lead to the 



lighted condition moreover stabilized in the electric discharge lamp by the constant power 
control of the control means. 

[0081] And by providing the timer circuit for detecting the lights-out of an electric discharge 
lamp, and controlling so that the power supply to an electric discharge lamp becomes larger 
than a rated-apparent-power value according to the output, start control according to the state 
of the electric discharge lamp can be performed, and the setup time or restart time of an 
electric discharge lamp can be shortened. 

[0082] Simplification of circuitry, etc. can be attained by changing the frequency of the output 
voltage of a direct-current-conversion-into-ac circuit to a frequency variable oscillation part 
■ using CR oscillation part which used variable capacitance diode. 

[0083]Each concrete circuitry shown in the above-mentioned example is only what showed a 
mere example which is in charge of embodiment of this invention, and the technical scope of 
this invention is not restrictively mterpreted by these. 



CLAIMS 



[Claim(s)] 

[Claim l]It has a frequency variable oscillation means for a (**) control means characterized 

by comprising the following to change frequency of output voltage of a direct-current- 

conversion-into-ac circuit, (**) A light circuit of an electric discharge lamp, wherein a control 

means changes oscillating frequency of a frequency variable oscillation means so that a power 

value or an electric power approximate value may be calculated from a detecting signal by a 

detection means and this may serve as approximately regulated. 

A direct-current-conversion-into-ac circuit for changing dc input voltage into a volts 

alternating current, and supplying an electric discharge lamp. 

A control means which controls power supply to an electric discharge lamp. 

A resonant circuit was provided by connecting a capacitor in parallel to an electric discharge 

lamp in a light circuit of an electric discharge lamp provided with a bootstrap circuit which is 

made to generate a pulse for start up to an electric discharge lamp, and is impressed to an 

electric discharge lamp, while connecting an inductor to the latter part of a (b) direct-current- 

conversion-into-ac circuit in series to an electric discharge lamp. 

A detection means for detecting service voltage and supply current to input voltage and an 
input current, or an electric discharge lamp to a direct-current-conversion-into-ac circuit. 

[Claim 2] A light circuit of an electric discharge lamp controlling so that it has a timer circuit 
for a control means to detect lights-out of an electric discharge lamp in a light circuit of the 
electric discharge lamp according to claim 1 and power supply to an electric discharge lamp 
becomes larger than a rated-apparent-power value according to an output of this timer circuit. 
[Claim 3]In a light circuit of the electric discharge lamp according to claim 1 or 2, a 
frequency variable oscillation means has CR oscillation part using variable capacitance diode, 
A light circuit of an electric discharge lamp characterized by making it change frequency of 
output voltage of a direct-current-conversion-into-ac circuit by control of variable capacitance 
diode according to a signal from a control means. 



[Translation done.] 



